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relations. In fact, we have shown that at certain times of the year, Asterionella japonica secretes antibiotic elements, particularly nucleoside, whilst at other times of the year this nucleoside production disappears. We then demonstrated the connexion of this nucleoside production with the chemical structure of the sea and, by means of a systematic study of sea water, were able to show that the presence of certain substances in the sea is a positive signal to Asterionella japonica either to secrete these antibiotic elements or to abstain from so doing. By means of numerous experiments, we have shown that at certain times of the year the sea grows richer in one group of phytoplanktonic species, the dinoflagellates, which produce, in very low concentration, elements that we identified as proteins (Aubert M, Aubert J, Gauthier M & Pesando D, 1967 , Revue internationale d'oc&nographie medicale, 6-7, 43; Aubert M & Pesando D, 1971 , Revue internationale d'oceanographie medicale, 21, 5) . These proteins when released within the sea and meeting at great distance the swarms of Asterionella japonica, are capable of stopping their secretion while in process. Since these proteins exist in such low proportions we can consider them as 'signals' in the sense used by systems analysts. In fact it is a regulating phenomenon which, by the process of inter-species relations, keeps the biological balance. This is the first time that a chemical mediator has been demonstrated to have a long long-distance action; we have called such agents 'chemical telemediators'. Chemical mediators, in fact, may be regarded in two ways: we can consider the antibiotic matter produced by a plankton, which stops the bacterial proliferation of the terrestrial bacteria when ejected into the sea, as a chemical mediator of the primary type; but in the case of the telemediators originating from dinoflagellates which stop the diatoms' secretion which is active against the terrestrial bacteria, we are facing a chemical mediator of the secondary type whose action is threefold. This threefold action is very interesting for the understanding of the biological balance of the sea, and is one of the most important results of our work on the plankton-secreted antibiotic problem and the maintaining of the biological balance.
We now come to the important problem of chemical pollution. This comes from industrial factory effluent which contains not only organic matter but also, more important, metallic salts of unquestionable toxicity such as mercury, cadmium, copper, &c. It is important in this context to study the influence of chemical pollution on marine life, but an even more serious problem is the transmission of these chemical toxins to man by consumption of marine material. From studies of marine radioactivity we know that the marine world, due to the biological chain effect (marine species live on one another, from the phytoplankton to the final consumer of this biological chain) transmits this toxicity and increases it at each link by fixation and concentration phenomena. Consequently man, as final consumer of the marine biological chain, runs a very important risk. In order to study this incompletely known phenomenon, it has been necessary to build up in the laboratory a marine biological chain consisting of phytoplankton, zooplankton, fish and fisheating mammals. We now have such a system permanently running which permits testing of the toxicity of industrial effluents. For the mammal we use the white mouse which we feed on fish, which live on zooplankton which in turn is fed on phytoplankton which we are cultivating and intoxicating. In the same way as we have carried out in recent years a 'general inventory of the French sea-shore bacterial pollution', we have now compiled an inventory of all the dangerous outfalls of waste water into the sea by factories and have measured this toxicity and its transmision to mammals and final consumers.
So, being acquainted with the fundamental laws of bacterial diffusion in the sea together with those of direct or transmitted chemical polution, we can make predictions on the dangers of bacterially and chemically polluted effluents to marine productivity as well as in the public health field. As a result, we may ask the appropriate authorities to apply this knowledge when they make plans for the control of the environment, thus helping us to preserve our marine riches while giving mankind the possibility of using them to the full, for bathing, water-sports, fishing, shell cultivation, marine breeding, &c.
Finally it must be remembered that the preservation of life on earth is bound up with the maintenance of the ocean's biological balance.
Mr Eldon Griffiths MP (House ofCommons, London S WI)

Perspectives on Pollution
We have all seen and heard reports on television and radio of ecological catastrophes. We are told of the ways in which we are gradually poisoning ourselves by products of our material affluence. The Government takes all this seriouslywe are concerned, not complacent. However, the current story of the environment in this country is one of improvement, not deterioration. Thus, our air is cleaner and our rivers less polluted than they were 50, 20 or even 10 years ago. Nor have we just stumbled on the problemas a nation we have been positively applying ourselves to it for many years. We do not, therefore, have to produce sweeping new legislation or reverse our policies at one fell swoop in order to combat pollution. On the contrary, what we must do is legislate if necessary, but mainly intensify policies which have their beginnings in laws and other remedial action begun a century ago. Air Pollution I start with air pollution because in this country we have already achieved a great deal in this field. In the last ten years the average levels of smoke and sulphur dioxide in the atmosphere at ground level have fallen by about 60 % and 30 % respectively. In London winter sunshine has increased by 50 %. The main sources of smoke and sulphur dioxide are, of course, domestic chimneys, and it is mainly through the continued extension of smoke control areas under the Clean Air Acts that we have made this progress. There are now over 4-75 million premises covered by smoke control orders and we intend to extend smoke control to new areas next year.
Air pollution from hazardous industrial processes has long been controlled by the Government's Alkali Inspectorate who operate on the principle that industry must use 'the best practicable means' to minimize polluting emissions. The story of the Inspectorate is of a century of successful cooperation with industry, of mutual trust, and of constantly improving standards. Emissions from about 100 processes are now carefully controlled, ranging from electricity supply to cement works. An extension to the schedule is at present under consideration. Meanwhile, air pollution from unscheduled industrial processes is looked after by local authorities under the Clean Air and Public Health Acts.
Air pollution in the streets from motor vehicles is a more difficult problem which is becoming more widespread with the growth in traffic. A small crumb of comfort can be taken from the fact that in this country we do not suffer from the photochemical smog found in downtown Los Angeles. For this we can for once thank the weather. But there is no reason for complacency. That is why the Government have just set up urgent new studies of the effects of vehicle exhausts in our big cities, and we are discussing with other European countries what improvements can be made internationally in present standards. More immediately, we have made regulations requiring new cars sold after January 1, 1972, to be fitted with a 'crank case breather'. This, by recycling crank case gases, will reduce the emission of hydrocarbons by 25-30 %. We have also introduced draft regulations which will set a limit on emissions from diesel engines by making compulsory British Standard AU 141. The earlier version of this, published some time ago, permits less smoke from the heaviest vehicles than any other standard in Europe, and this control is already being met by most of our new vehicles. We have, therefore, a pretty good record for dealing with air pollution at ground levels.
What about the higher levels oftheatmosphere? Here again the experts are divided. Some say that the world's temperature is gradully falling because of increasing amounts of dust and other pollutants; others say that water vapour, carbon dioxide, &c., are creating a 'greenhouse' effect, thereby raising the earth's temperature and causing the ice-caps to melt. Clearly we need to know more about this and Britain is playing its part in international monitoring schemes sponsored by the World Meteorological Organization.
Water Pollution
We have got to stop taking water for granted. Water is one of our most precious commodities which we have tended in the past to regard as inexhaustiblesomething that just happens when you turn on the tap. But with demand expected to double by the end of the century, not only do we have to find the extra waterand our exploitable resources per head of population are less than in any country in Europe except Maltawe have also to cater for a volume of effluent which will increase by a comparable amount, while the volume of water available for dilution in the rivers will tend to decrease. In this context good water management is critical.
We already have a comprehensive system of control for all consumption of water whether from rivers or lakes or from underground. We are now studying how to go a step further towards ensuring that in every river basin, all parts of the management of water are dealt with, or at least co-ordinated, by a single water authority.
With the help of the report of the Central Water Advisory Committee, we are aiming at settling and announcing before the end of 1972 a comprehensive national programme for the management of water resources up to the end of the century. This will be the broad strategy and there will be a more detailed programme to cover each part of the country for the next few years. For this we shall rely on analyses of supply and demand, and on the results of a comprehensive river pollution survey which are just beginning to come through. I am glad to say that these show a general improvement compared with an informal survey made ten years ago. Our water programmes will provide for a big improvement in the quality of rivers, chiefly by more treatment of sewage but also by the storing of surplus winter rainfall to increase the flow in summer. The Government has already made a start on the major task of increasing sewage treatment capacity by providing for expenditure of more than £700 million over the next five years, an increase in real terms of 50 % over the previous five years.
In our planning, we have had valuable help from the Working Party on Sewage Disposal in their report 'Taken for Granted' and we have already made a start on the more detailed consideration of some of the more specific problems such as how to prevent further increases in the number of accidental spillages of poisonous matter which unhappily can do enormous damage in a very short time. Further research and study on water treatment is going on in a number of places. The Atomic Energy Authority has a large programme devoted to desalting brackish waters, and, together with the Water Pollution Research Laboratory, it is developing techniques for purifying polluted waters. The Government is supporting research into various ways of obtaining fresh water by desalination. Further research is being done, notably by the Natural Environment Research Council and by universities, on the basic ecology of river and lake systems and the ways in which these are affected by pesticides and by enrichment.
The sea is, of course, a major resource in several respects. It is the great international highway, it contributes enormously to the balance of oxygen, nitrogen, hydrogen and carbon, it is a major source of food and theswea bed is becoming a major source of minerals, and in one way or another the sea now receives a major proportion of the world's wastes. The sea's capacity to disperse wastes and render them harmless is enormous but not infinite. There are areas, for example in the Baltic and Carribbean, where this capacity has been exhausted. So far this has not happened around the British coasts, and, provided sensible controls are used taking account of local tides and currents and fishery resources, and provided those substances which might accumulate into dangerous concentrations are as far as possible not allowed to enter the sea, I am advised that there is no reason to suppose that the sea's regenerative capacity need ever be exhausted.
I must, however, stress the provisos. These include the need to provide sensibly for the purity of rivers which carry most of the pollutants down to the sea. Among our measures to deal with marine pollution, I would therefore place our rivers programme first. Linked to it are measures for dealing with tidal stretches of river and direct discharges to sea. In this connexion, big schemes are on foot to improve the tidal parts of the Tyne and the Tees, in the way that the tidal parts of the Thames have been improved; close to £30m has already been authorized for the Tyne scheme alone. We also intend to exercise tighter controls over direct pipelines to sea; for example, we have imposed strict conditions about monitoring on the temporary consent given to the Cleveland Potash Company's outfall.
To be effective, however, measures to protect the sea must be taken internationally. That is why we have taken a leading part in preparing the North-east Atlantic Convention which will control the dumping of toxic material into the seas around Europe, and why Britain intends to playamajor part at the UN Human Environment Conference in Stockholm in 1972.
The Future In this brief summary I have only been able to deal with the environmental problems with which we are at present familiar. I hope I have illustrated how wide-ranging they are, for in the future we have to face a possible increase in the variety of objectionable contaminants that could be released, and we must try to ensure that controls are applied before the harm is done. One of our difficulties is going to be, as it always has been, the job of proving whether a substance is or is not safe. Here we must depend on our professional experts and on the medical profession in particular for sound, rigorous, scientific advice. But no assessment can ever be final. We can study a substance, find out how it is dealt with in the body and maybe determine its toxic dose, but we cannot guarantee safety; always we have to bear in mind the possibility of long-term delayed effects. These are the penalties of living in a densely populated community increasingly dependent on technology for its survival.
The paradox is, of course, that we have controlled many factors which in the past caused early death; yet in the longer lives we now live we expose ourselves to other dangers we have made ourselves. This points to even greater reliance on studies of the patterns of disease and the need for new scientific methods of assessing their meaning realistically. We must after all strike a balance. So I end as I began with a plea for a sense of proportion. It is simply no use rushing into panic measures to try to control everything that could remotely constitute a hazard. What is needed is a realistic appraisal of the most extreme probable effect under contemporary environmental circumstances and a realistic evaluation of how far control is possible and what benefits it would bring.
My conclusions very simply are that, if we have a healthy environment, we have gone a long way towards good health for the individual. But a healthy environment has to be paid forby coping with the legacies of the past and learning from them, by preservation and good management in the present, by constant vigilance in the future. I hope, indeed I believe, that as a nation we shall be prepared to pay this price. The Government has certainly shown its willingness to do so, but only by national and international efforts can we continue to progress.
